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glutamate formiminotransferase deficiency
Glutamate formiminotransferase deficiency is an inherited disorder that affects physical
and mental development. There are two forms of this condition, which are distinguished
by the severity of symptoms.

People with the mild form of glutamate formiminotransferase deficiency have minor
delays in physical and mental development and may have mild intellectual disability.
They also have unusually high levels of a molecule called formiminoglutamate (FIGLU)
in their urine.

Individuals affected by the severe form of this disorder have profound intellectual
disability and delayed development of motor skills such as sitting, standing, and
walking. In addition to FIGLU in their urine, they have elevated amounts of certain B
vitamins (called folates) in their blood.

The severe form of glutamate formiminotransferase deficiency is also characterized by
megaloblastic anemia. Megaloblastic anemia occurs when a person has a low number
of red blood cells (anemia), and the remaining red blood cells are larger than normal
(megaloblastic). The symptoms of this blood disorder may include decreased appetite,
lack of energy, headaches, pale skin, and tingling or numbness in the hands and feet.

Frequency

Glutamate formiminotransferase deficiency is a rare disorder; approximately 20 affected
individuals have been identified. Of these, about one-quarter have the severe form of
the disorder. Everyone reported with the severe form has been of Japanese origin. The
remaining individuals, who come from a variety of ethnic backgrounds, are affected by
the mild form of the condition.

Genetic Changes

Mutations in the FTCD gene cause glutamate formiminotransferase deficiency.
The FTCD gene provides instructions for making the enzyme formiminotransferase
cyclodeaminase. This enzyme is involved in the last two steps in the breakdown
(metabolism) of the amino acid histidine, a building block of most proteins. It also plays
a role in producing one of several forms of the vitamin folate, which has many important
functions in the body.

FTCD gene mutations that cause glutamate formiminotransferase deficiency reduce
or eliminate the function of the enzyme. It is unclear how these changes are related to
the specific health problems associated with the mild and severe forms of glutamate



formiminotransferase deficiency, or why individuals are affected by one form or the
other.

Inheritance Pattern

This condition is inherited in an autosomal recessive pattern, which means both copies
of the gene in each cell have mutations. The parents of an individual with an autosomal
recessive condition each carry one copy of the mutated gene, but they typically do not
show signs and symptoms of the condition.

Other Names for This Condition

• Arakawa syndrome 1

• FIGLU-uria

• formiminoglutamic aciduria

• formiminotransferase deficiency

Diagnosis & Management

These resources address the diagnosis or management of glutamate
formiminotransferase deficiency:

• Baby's First Test
http://www.babysfirsttest.org/newborn-screening/conditions/formiminoglutamic-
acidemia

• Genetic Testing Registry: GLUTAMATE FORMIMINOTRANSFERASE
DEFICIENCY
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0268609/

These resources from MedlinePlus offer information about the diagnosis and
management of various health conditions:

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html
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Additional Information & Resources

MedlinePlus

• Encyclopedia: Megaloblastic Anemia (image)
https://medlineplus.gov/ency/imagepages/1214.htm

• Health Topic: Amino Acid Metabolism Disorders
https://medlineplus.gov/aminoacidmetabolismdisorders.html

• Health Topic: Genetic Brain Disorders
https://medlineplus.gov/geneticbraindisorders.html

• Health Topic: Newborn Screening
https://medlineplus.gov/newbornscreening.html

Genetic and Rare Diseases Information Center

• Glutamate formiminotransferase deficiency
https://rarediseases.info.nih.gov/diseases/9279/glutamate-formiminotransferase-
deficiency

Educational Resources

• Centers for Disease Control and Prevention: Intellectual Disability
https://www.cdc.gov/ncbddd/actearly/pdf/parents_pdfs/IntellectualDisability.pdf

• Disease InfoSearch: Glutamate Formiminotransferase Deficiency
http://www.diseaseinfosearch.org/Glutamate+Formiminotransferase
+Deficiency/3104

• MalaCards: glutamate formiminotransferase deficiency
http://www.malacards.org/card/glutamate_formiminotransferase_deficiency

• Orphanet: Formiminoglutamic aciduria
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=51208

Patient Support and Advocacy Resources

• Children Living with Inherited Metabolic Diseases
http://www.climb.org.uk/

Genetic Testing Registry

• GLUTAMATE FORMIMINOTRANSFERASE DEFICIENCY
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0268609/
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Scientific articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28glutamate+formiminotra
nsferase+deficiency%29+OR+%28formiminotransferase+deficiency%29+OR+
%28formiminoglutamic+aciduria%29%29+AND+english%5Bla%5D+AND+human
%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D

OMIM

• GLUTAMATE FORMIMINOTRANSFERASE DEFICIENCY
http://omim.org/entry/229100

Sources for This Summary

• Fowler B. The folate cycle and disease in humans. Kidney Int Suppl. 2001 Feb;78:S221-9. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/11169015

• Hilton JF, Christensen KE, Watkins D, Raby BA, Renaud Y, de la Luna S, Estivill X, MacKenzie RE,
Hudson TJ, Rosenblatt DS. The molecular basis of glutamate formiminotransferase deficiency. Hum
Mutat. 2003 Jul;22(1):67-73. Erratum in: Hum Mutat. 2003 Nov;22(5):416.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/12815595

• Whitehead VM. Acquired and inherited disorders of cobalamin and folate in children. Br J Haematol.
2006 Jul;134(2):125-36. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/16846473

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/condition/glutamate-formiminotransferase-deficiency

Reviewed: August 2009
Published: January 24, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 4

https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28glutamate+formiminotransferase+deficiency%29+OR+%28formiminotransferase+deficiency%29+OR+%28formiminoglutamic+aciduria%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28glutamate+formiminotransferase+deficiency%29+OR+%28formiminotransferase+deficiency%29+OR+%28formiminoglutamic+aciduria%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28glutamate+formiminotransferase+deficiency%29+OR+%28formiminotransferase+deficiency%29+OR+%28formiminoglutamic+aciduria%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28glutamate+formiminotransferase+deficiency%29+OR+%28formiminotransferase+deficiency%29+OR+%28formiminoglutamic+aciduria%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
http://omim.org/entry/229100
https://www.ncbi.nlm.nih.gov/pubmed/11169015
https://www.ncbi.nlm.nih.gov/pubmed/12815595
https://www.ncbi.nlm.nih.gov/pubmed/16846473
https://ghr.nlm.nih.gov/condition/glutamate-formiminotransferase-deficiency

